of serial crime -can be used to address these problems. We ask whether GP can be used to 36 locate sleeping sites of spectral tarsiers (Tarsius tarsier) in Sulawesi, SE Asia, using as input 37 the positions at which tarsier vocalisations were recorded in the field. This novel application 38 of GP is potentially of value as tarsiers are cryptic and nocturnal and can easily be overlooked Researchers attempting to census such species typically encounter two main problems. First, 58 the overall study area is often too large to explore exhaustively and inferences must therefore 59 be made using a smaller sampling location, for example using a probabilistic sampling 60 method (MacKenzie et al., 2005) . Second, variation arises due to detectability, and research 61 must take into account the likelihood that many individuals will go undetected even though 62 they may be present (Neilson et al., 2013; Chades et al., 2008) . In this study, we ask whether 63 geographic profiling, a statistical method commonly used in criminology (Rossmo, 2000) used in criminology has been developed and applied to biological data (Verity et al., 2014) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 there may well be many more species that have yet to be described (Shekelle, 2010 One way to estimate tarsier numbers is via identification of their roost sites (Fig. 1a) . In (Fig. 1b) ; camera trapping is also expensive.
140
Here, we use the DPM implementation of the geographic profiling model (Verity et al., 2014) 141 to identify likely sleeping sites, with locations of duet vocalisations representing 'crime sites' 142 and the sleeping sites analagous to an offender's 'anchor point'. To test this model, we take a 143 retrospective approach, using data on vocalisations and sleeping trees that were collected in a 144 previous study. We suggest that this approach has the potential to provide a more efficient 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 two located using output from a preliminary GP analysis carried out during data collection; 178 since these were not independent of the model they were excluded from the final analysis. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 representing one standard deviation of the bivariate normal distribution centred on the source.
211
This was set to 0.0009, corresponding to a distance of 100m at the study site location. This is 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 would be expected from a nonprioritised (i.e. random or uniform) search (Rossmo, 2000) . 
Results

227
Field study (Fig. 1a) , but dense vine tangles and dead tree trunks were also used.
235
Preliminary analysis
236
Although the analysis here is retrospective, we ran the model on an early partial data set 237 while field work was still in progress. This preliminary analysis strongly suggested the 238 presence of a sleeping tree in the NW part of the study area; two sleeping trees were 239 subsequently found within 5 m of the predicted location (Fig. 3 ). Since these two sleeping 240 trees were not independent of the model, they were not used to test the model and were
241
excluded from the full analysis reported below. , and 16 after searching less than 20% (Fig. 4, Fig. 5 complex priors based on habitat information could all add power to the model.
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In conclusion, this study suggests that GP could be useful when searching for elusive and rare 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
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